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General Anjbtiiesia'And Anasstiietics. 

The Practice op Artificial Anaesthetics. By Dudley W. Bux¬ 
ton, M.D., B.S., M.R.C.P., Administrator of Ameathetics at University 
College Hospital. 

On Anaesthesia. By It. Milne Murray, M.B. 

On Anasstiietics. By John Ciiiene, F.It.C.S. Ed., F.R.S.E., Professor 
of Surgery in the University of Edinburgh. 

These arc the titles of a series of papers rend before the British 
Medical Association at its last meeting, and published in tho British, 
Medical Journal for Sept. 19, 1885. Such a series of papers upon nmrs- 
thetics written by men selected, ns especially fitted for the purpose, by a 
society so high in standing and so fruitful in good works ns tho British 
Medical Association, cannot but attract tho attention nnd excito tho 
interest of every ono. Such papers deserve enreful examination. From 
them may ho learned what, at tho present time, can ho accepted ns 
settled in regard to nnasthctics; what, if any, recent advances hnvo 
been inndoj what points yet remain upon which opinion is divided. 
From them our readers will bo enabled to compare the theory and tho 
practico of surgical nnresthetics here, with those of their professional 
brethren of another country, of ono which has done so much, in so 
many ways, to advance the knowledge and promote tho use of nnccs- 
tlictic ageuts. , . 

These papers are not, of course, elaborate or exhaustive, no ono ot 
them extending beyond a length for comfortable reading at a single sitting. 
The ono by Dr. Buxton is largely, and that by Dr. Murray entirely, de¬ 
voted to tho physiological aspects of the subject, while that by Mr. 
Cliicno, and tho debate, which is brief, tend largely toward the more prac¬ 
tical points. All of them bear evidence of thorough acquaintance with 
the subject, all show care and study in the preparation and an evident effort 
to bring tho subject up to tho latest time. One notable exception, how- 
over, must bo made to tho last elauso of this general statement. The 
paper by Mr. Cliicno is stated to be a reprint ot a lecture delivered by 
min to his class in 1870. Now whether it is just the proper thing to 
present to such an Association, upon a subject so important ns this, 
matter ten years old, is for others to determine. This much, however, w 
very certain: if the profession has not advanced as to an [esthetics within 
the last decade beyond Mr. Chicno’s paper, or farther than is indicated 
in the few added passages placed in brackets, then there is much to de¬ 
plore. Further, it may bo said, that the man who pan say that he lias 
“ nothing to retract and very little to add ” ns to his knowledge of tho 
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subject ns it was ten years ngo, is strangely oblivious to wlmt lias uono 
on around him. 

The first conclusion arrived at from perusal of these papers is, thnt 
there are some points concerning nmesthetics which seem to be settled. 
Ihcse mny be first disposed of. Thus, we find no mention of “idiosyn¬ 
crasy ns an explanation of death under these agents. It has figured 
all through the history of the subject, but with gradually decreasing im- 
port an ce. It was a bugbear which should have been banished after even 
the first few deaths had occurred to persons who had taken the anaesthetic 
before, because idiosyncrasies do not change from day to day. It seems 
now to have disappeared; let us hope that it be forever. 

Etherization by the rectum finds here no assistance toward professional 
favor. It receives but scant mention, no praise, and full recognition of 
its dangers. 

The conclusion seems to be, thnt the agents which are now in daily 
uso arc the best known. No new nmesthctic is brought forward and tho 
use of none but the standard ones advocated. Methylene is again stated 
to bo nothing more than diluted chloroform. Methylene dichloride is 
a substance very difficult to prepare and very costly,” while amylenc 
and ethidene have a bad record ns to safety. ’Effort,’is therefore, to bo 
directed to a better knowledge of the action of those we now have, rather 
than to “a superficial, if showy, acquaintance with the plethora of 
agents which already glut the nmesthetist’s armamentarium.” No one 
who reflects upon the immense experience wc have had with ether and 
choloioform, can fail to assent to this. A vast length of timo must 
elnpsc before wo could possibly acquire an equal amount of experience 
with other agents, and when wc consider the low rate of mortality 
from tho agents wc now have, wc can see how much longer would ho the 
time before wo could bo sure that others arc safer. Possibly chemistry 
may make. some brilliant discovery of a general nnmsthctic which, like 
cocaine, will abolish pain without aflccting consciousness, but tho proba¬ 
bilities arc, that the nmesthetics now in use will not be displaced. 

Discussion seems to have censed ns to the mode of action of niias- 
thetics. Dr. Buxton alone takes up the subject at length, and considers 
tho theories thnt they produce their eflcct: 1, by lessening oxidation 
of the tissues; 2, by causing changes in tho blood akin to carbonic acid 
poisoning; 3 by causing nmemia of the brain. None of these is ten* 
nble, and he falls hack upon the only possible explanation—some change 
m the minute structure or processes of the nervous system. 


♦i ^ c » therefor 0 , have to fall back upon ono hypothesis which formulates 
that the action oi this group [the carbon compounds] of nmesthetics is ono 
exerted upon the nervous system itself. To this view a rider will have to be 
appended, to the effect that this action is one which falls upon the protoplasm 
of the nervous and of the muscular systems.” 


All other theories of the action of nmesthetics were disposed of, and 
this same conclusion arrived at, by Claude Bernard, 1 more tbnn ten 
years ago. Although this author is quoted by Dr. Buxton, nothing is 
said ns to Ins explanation of the nature of the action, which was that it 
is u semi-coagulation of tho intimate constituents of the nervous cells,” 
n theory which does not break down before tho fact that the movc- 


Lopmseur lea Ana'slhcslqur?, tic., Pari?, 1675. 



GENERAL ANESTHESIA AND ANESTHETICS. 188 

ments of the sensitive plant, whore no norvous system exists, can be 
arrested by chloroform. Leave out the word “ nervous,” and the appli¬ 
cation holds good. However, knowledge aa to the particular change, 
whatever it may bo, is of no practical importance. ... 

Wo find in these papers a general expression of the opinion that all 
anesthetics are daugerous. There is no dissenting voice. Dr. Buxton 
says: 

«in gumming up the case of various members of the carbon series in which 
chlorine occurs, I think wo must admit that, ns far ns tliQ evidence is now 
beforo us, they are all dangerous anesthetics.” 

Mr. Chicnc says: “ I am of opinion that no form of anesthesia is safe, 
and to aim at obtaining an absolutely safe anesthetic is to follow a 
shadow.” Mr. Gunn, in the debate, says: “ A perfectly safe anesthetio 
had not been found, nor was it likely ever to bo obtained.” This may 
seem a small matter to comment upon, and so it is when the physiology 
of profound anesthesia is alone considered, but it is far from being so in 
view of the partisanship which lias prevailed, and which is still some¬ 
times indulged in, ns to particular anesthetics. There is no agent used 
which merits the distinction of being the only safe anesthetic. Let those 
who have claimed this for ether make a note. Moreover, there is a 
practical bearing of the fact well put by Mr. Chieno: “ There is danger 
111 lauding any anesthetic as safe; it will certainly make the average 
administrator careless.” - 

The next and very important observation is that the great danger ot 
partial anesthesia seems at last to have received duo recognition. It is 
admitted by nearly nil, and it is stated by one, who is not far from tno 
truth, to be “ the worst thing possible.” Clearness of understanding of the 
mode of death, when it follows the surgeon's first incision under partial 
anesthesia, is not promoted by snying that the death is by “shock, or by 
“syncope.” Nevertheless, an appreciation of tho great clinical fact and 
its practical value, is of the first importance. Looking back over the his¬ 
tory of anesthesia, it is astonishing to see how slow the profession has been 
in giving general acceptance to so important a point. Worked out ex¬ 
perimentally by Lallemnnd and Perrin, 1 * * recognized and impressed by 
Kichnrdson,* presented to and urged upon tho profession of this country 
by the writer as early as 1807 , 5 it This never until now assumed the promi¬ 
nence it deserves. Vet clinical experience has, unfortunately, given but 
too many illustrative examples. Over and over again death has followed 
instantly upon extraction of a tooth. Forty per cent, of deaths have 
taken place when the aniestlietic was given for a minor operation. A 
large proportion of these find their explanation only in this way, Now 
that this reflex mode of death is recognized in standard works on materia 
inedica, 4 there will be no further question aB to it. ^ Dr. Brunton, how¬ 
ever, explains tho fact that imperfect anaesthesia is so dangerous, by 
saying that “ chloroform does not paralyze all the rofloxcs at the same 
time.” Claude Bernard says that in tho early stages of chloroform 
administration the reflex actions arc increased. Wc do not consider it 
yet established that under ether this mode of death is equally likely to 


i TraltS d’Anresthesie Chtrurglcalo, Paris, 1BG3 

* Med. Times and Gax., 1870. 

» This Journal, January and October of that year. 

4 Drunton’s Pharmacology, Pbila., 1885. 
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occur. Still, caution is the best safeguard. Tho ultimate action of nil 
anicsthcties is probably tbe same. In tho languago of Bernard, there 
nro ninny aniesthctica, but only ono nnaistlicsia. 

We unbesitutingly accord to Dr. Murray tbo credit of furnishing tho 
most considerable and the best addition to our knowledge of tbo subject 
of amesthesin to be found in these papers. Engaged in a scries of 
experiments on tbo action of tho uterus in rabbits, some modifications 
of respiration under chloroform forced themselves upon, bis attention. 
Ho observed that the movements of respiration may continuo normal ns 
to rhythm and depth, and yet no air enter or leave tbo chest. The 
chloroform was administered through a tube introduced into tbo trachea 
and tbe air-current registered by a recorder. The failure of tho recorder 
to move was observed in five different enses, and tbo cessation extended 
in one easo to twenty-eight seconds. All points of deception having 
been investigated, tbo conclusion given above was forced. Dr. Murray’s 
explanation of this occurrence is that it arises from a failure of coor¬ 
dination of the muscles of respiration; that their rhythmic action is 
disturbed, ns is tbo faculty of speech by the influence of alcohol, pro¬ 
ducing what may be termed a “ respiratory stammer.” 

“Thus it might come about through tho action of the nnicsthclic on the 
centre of respiration, that tlio action of the diaphragm might ho antagonized 
by tlio muscles of respiration, and rice vertA." 

Dr. Murray further observed that when the recorder censed to register 
an air-current, if a sudden afferent impulse were given, ns by pinching 
tbo eyelids, it immediately recommenced work, showing that normal 
•respiration was resumed. This brings us to tbe practical application 
which lie makes. Sudden cessation of respiration in the human subject 
is generally explained by supposing tlint the tonguo falls bnck on tho 
glottis, obstructing tho passage, and by pulling the tongue forward the 
patient is saved. This is doubted. Tho position is taken, with diffi¬ 
dence, that in many of these cases tho fnlling backward of tho tongue 
had nothing to do with the cessation of respiration, which, instead of 
depending on local causes was central, instead of being mechanical was 
vital. Tho relief which follows pulling forward tbe tongue depends 
then, in some cases at least, upon a reflex influence exerted upon the 
respiratory centre, similar to that which pinching the eyelids effects, and 
not upon mechanically opening the glottis. Now it is curious to note 
that Dr. Murray does not mention any authority in connection with this 
theory of restoration, ho seems to have reached it directly from observa¬ 
tion of bis own experiments. But Lister' tnught this doctrine fully 
and clearly; ho both called ill question tho falling back of tbo tongue, 
and maintained tbo reflex influence exerted by pulling it forward. 
Mr. Ohicnc, in bis paper, agrees with Dr. Murray. He says that ho is 
inclined now to lay greater stress upon tbo reflex influence of pulling 
out tbo tonguo than bo formerly did, although bo does not entirely 
nbnndon the mechanical theory. Family, tho theory oi this reflex 
influence finds strong confirmatory support from tho progressive march 
of chloroform amesthesin. Tho mucous membrono of tbe throat and 
larynx is the Inst refuge of departing sensibility.' Based upon this fnct, 
even before 1803, Jules Guilin advocated cauterization of the pharynx 
ns a means of combating the accidents of anesthesia. 


• Holmes’! Sjilcm of Surgery, nrt. Chloroform. 


* Ijillenmnd el Terrln, op. clt. 
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All that Dr. Murray 1ms written hero upon the resuscitation of animals 
when respiration has ceased, should be rend. It is highly interesting, 
and there is a further practical application. Ho is undoubtedly right 
in the assumption that the effect of the first inspirations made is to carry 
move chloroform into the blood and thus seal the fate of the patient; and 
that, therefore, the first effort should bo to withdraw from the air- 
passages the air saturated with vapor. While it is entirely impracti¬ 
cable to follow out his suggestion, to carry a tube, which, in case of 
accident, is to bo passed into the glottis, wc think his teaching worthy 
of being kept constantly in mind ny every administrator. Ho should 
satisfy himself that air passes in and out of the chest, ns well ns tlmt the 
respiratory muscles move, and tlmt in efforts to restore the patient when 
in danger, expiration should precedo inspiration. We may add, too, that 
the administrator of chloroform should never fail to hold in mind the 
residual air of the respiratory process. 

The modo of death from anesthetics equals, if it does not transcend, 
in interest and importance, any other point connected with the subject. 
We arc glad to find here a general recognition of the fact, tlmt there is 
more than one way by which theso agents prove fatal. No one thing, 
in our opinion, 1ms retarded progress so much ns want of recognition of 
this fact. There have been two great errors in the past as to this point: 
first, an obstinate adhesion to some particular mode of death; second, a 
too rigid application of tlio results produced in animals to man. They 
havo not yet entirely disappeared, for there arc traces of them even hero. 
Thus, Dr. Murray says “ chloroform is primarily a respiratory poison, 
and if given in sufficient quantity it stops tlio action of the respiratory 
centre before it affects the heart.” The proposition is true if limited to 
animals, but it can bo broken down in a moment by clinical evidence. 
If this wero matter of theory alone it would not merit attention, but 
theories in regard to the mode of death hnvo direct practical bearings 
of the utmost consequence. From theories have been derived those sen¬ 
tentious expressions which have influenced practice, ns do nil dogmatic 
expressions, and influenced it for evil. “ Give a dose of spirits betoro 
administration and your pntient is safe.” “Never mind the pulse— 
watch only tlio respiration,” etc. The long continuance of error upon 
this point can only be explained by the factB, tlmt it hns been given to 
no one man to see and compare many deaths, and tlmt thcro have never 
been spread before the profession the collected deaths so tlmt they could 
be studied and compared. In this country the deaths were classified 
ns early ns 1867, 1 and an attempt made to impress upon the profession 
the importance of recognition of tho fact tlmt they differ widely in char¬ 
acter. Nothing can bo more .striking to any one who will carefully 
study nmesthotic deaths, tlmn the different period of the process at which, 
and the different nmnner in which, tho subjects died. 

Dr. Buxton's paper is tho fullest upon this point. He recognizes 
reflex death by chloroform of two forms. Tho first is when tho impres¬ 
sion comes from the surgeon’s knife in a state of partial nmesthesin, 
which hns been already considered. In the second the impression is 
upon the terminal branches of the vagi in the lungs, or upon the laryn¬ 
geal nerves, reflected upon tho heart and suddenly inhibiting its action. 
This doctrine was first taught by Dr. Bigelow, of Boston, as early as 
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1848/ then by Brown-SMqunrd in his lectures on the physiology of the 
central nervous system, and lias been repeatedly urged upon the profes¬ 
sion in this country since. It is sustained by tho experimental observa¬ 
tions of Rutherford/ upon the effect of irritating vapor, us ammonia, 
applied to the nose of amesthetized animals, and especially by the obser¬ 
vations of the A west he tic Committee of the Britisli Association* ns to tho 
sudden and very considerable diminution of the blood-pressure upon 
every application of a fresh supply of chloroform to the sponge. Rccog- 
nition of Jhis mode of death is of the first practical importance ns to 
administration. Case after case in tho clinical records can he pointed 
out, in which death followed instantly upon pouring out 11 new supply of 
the liquid, or upon the patient drawing a deep inspiration. 

As there are two forms of reflex death, so there arc two forms of direct 
death—i. e., death produced by direct action of the agent on the nervous 
centre of either the respiratory or the circulatory systems. Illustrations 
of both these can ho found in any collection of deaths; sometimes respi¬ 
ration has ceased first, sometimes cardiac action stopped suddenly while 
tho breathing continued for a time. Both these forms are recognized 
by Dr. Murray. 

Besides these modes of death, together with that from obstructed res¬ 
piration, either by spasm of the glottis, falling hack of tho tongue, or 
mcodrdinntion of the respiratory muscles, as already considered, Dr. 
Buxton is inclined to accept another, caused by direct action of chloro¬ 
form upon the muscular structure of the heart. The question of this 
modo of death was considered by ICoeh, 4 by Kappcler, 5 and by Richard¬ 
son. All have decided in favor of tho viow that the influence Is exerted 
rather upon tho cardiac ganglia than upon tho muscular structure. It 
would seem impossible to say what particular tissue is affected when 
chloroform is blown on the heart of an animal and its action thereby 
restrained or stopped. All analogy, together with the marked prefer¬ 
ence, or elective affinity, of chloroform for the nervous system, would 
seem to sustain the opinion of these authorities. Dr. Buxton, however, 
thinks the effect is exerted upon the protoplasm: 

“Chloroform is certainly inimical to protoplasm at the least in a higher 
degree than is ether.” “There seems to me no doubt at all that chloroform is a 
powerful protoplasm poison, and as such its use must he fraught with danger.” 

As to modes of death from other, Dr. Buxton recognizes, first, that 
from spasm of the glottis, “so rare ns to be practically unimportant, save 
ns a means of pointing ft moral." Second, that by causing bronchitis, 
pneumonia, etc. “ Tlmt there is a considerable danger of these occur¬ 
rences in tho ease of young and delicate children, I am pretty certain.” 
It is the aged, wc believe, who are peculiarly liable to u rapidly fatal 
suffocative catarrh after other, although full references cannot now bo 
given. 6 Mr. Cliicuo mentions a death the day after the operation from 
severe bronchial symptoms, and in his opinion due to the ether, but ho 
does not give tho ago of the patient. In tho debuto one speaker recog¬ 
nizes this danger. Then comes death by paralysis of the respiratory 
centre, and claimed by those who carry their advocacy of ether to par* 

1 Transac. Ainer. Med. Aswc., Vol. I. * Journ. of An.it. and Plijs , Slay, 1600. 

* llr.ti.il Med. Journ., 1679. * KlitiKho Yorlrifge, No. £0. 

6 Ana’sthcHca. Lief. xx. der Deutsclicn CMrurglc, Stuttgart, 1660. 

* Itlchct, Accidents tanllfj ajtres Padmlulitration d’aincstlicslquo*. Cm. dej Hojdtaux, July, 1879. 
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tisansliip, to bo the only mode of death from this agent. Dr. Buxton 
ndmits imother, the sumo motlo ns tlmt in which chloroiorm frequently 
proves fatal, u (loath by paralysis of tho circulatory centre, for so-we 
interpret the term “ syncope.” This form, lie says, is rare, much rarer 
than with chloroform, which is certainly true, lint it is very singular 
to sec that Dr. Buxton having admitted this form of death, hnutens to 
throw doubt on it I “It is probably doubtful whether these cases aro 
duo to ctiior-inhalation; ns we shall see, tho heart is practically unin¬ 
fluenced for evil by ether.” True, if there he added “in animate," but 
it is not true in ninn. Dr. Buxton says: “The action of ether upon the 
vasomotor system has been carefully worked out. Arterial pressure is 
always increased in ether-narcosis.” But Kappcler says the reverse, and 
las observations were made upon mail. In seven of ten sphygmogrnphic 
tracings, “ tho curve of deep ether-narcosis differed not at all from that 
of chloroform-narcosis,” 1 and his conclusion from clinical study was that 
dentil in man under ether does not always begin with the respiratory 
process, anil that ether-death does not differ essentially, in some enses, 
from chloroform-death. Ether-death by cardiac paralysis is distinctly 
recognized by Mr. Clover,’ an authority which will certainly he accepted 
anywhere. This form of death is the exception, it is true, with ether, 
wliile it is frequent with chloroform. 

There remains now to note gome points not mentioned at all, or which 
do not receive the attention they deserve, even in papers not designed to 
be exhaustive. There is no observation or remark ns to those fatal 
cases in which tho dangerous symptoms make their appearance some 
considerable time after the administration of the anesthetic lias censed. 
Such cases there nre on record, after both ether and chloroform; and 
with our present knowledge they baffle all attempts at explanation, and 
offer an interesting and complex problem for solution. 

There is not tho slightest allusion here, in papers or debate, to the im¬ 
portant fact, first recognized by Dr. Emmet, that a patient with albu¬ 
minuria is a peculiarly bad subject for ether. The point is one of so 
great practical importance that it is singular not to find it in a canvass 
of the dangers of nmestlicties. 

We looked with interest for, and think there was right to expect, some¬ 
thing hero ns to the relative use of tho two great aiucstlictic agents, and 
ns to their relative mortality in Great Britain. Somo inference may bo 
drawn, hut there is no definite statement, nml no statistics. Any ono 
who rends a weekly British medical journal, cannot fail to bo horrified 
by tho frequently recurring announcement of a death from chloroform, 
nor to feel the tlcepcst surprise that the profession there has not. to a 
greater extent nbnndoncd an agent which experiment and experience 
have both demonstrated to ho far more dangerous than other anaesthetics 
at command. And still these papers and this debate show no marked 
disposition to change. Tho general tone is that ether is the safer anaes¬ 
thetic. One would think that Dr. Buxton had made the dangers of 
chloroform pretty plain, yet in the very same paragraph in which ho 
Bays tlmt its use “is fraught with danger,” he himself expresses the 
belief tlmt it “ is much maligned,” which means, we suppose, that a good 
case 1ms not been made out against it l Further,* “ as ft practical alues- 
thetist myself, I should not hesitate in many conditions to administer 


* Op. clt., pp. 153, 167. 


* Qnain’a Dictionary, art. Anaesthetic*. 
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chloroform, or u congener, rather than ether.” The determining condi- 
tions he docs not give. In the debate, we rend that “ nil Scotch surgeons 
like chloroform, and it is the same among Scotchmen in London.” Mr. 
Chiene is a Scotchman. After a death from chloroform in his wards ho 
used ether for a year, and then returned to chloroform. Now ho makes 
n bold plea for his agent. He says: 

“The present outcry against chloroform is the result of an imperfect under¬ 
standing of A, its physiological action; n, the proper method of administra¬ 
tion j c, the dangers which may accompany its use, and their treatment; n, 
the dangers which follows its abuse, unu their treatment.” 

If any one could transport himself hack to tho time Mr. Chiene’a 
lecture was written, ho might accept the professional feeling against 
chloroform ns a mens “outcry;” with eyes open in the present, it is im¬ 
possible not to see that our understanding ot most of these points is far 
from imperfect. Prof. Fraser, in the donate, boldly stated his disbelief 
of “ tho difference alleged to exist in the relative mortality of chloroform 
and ether.” And “ nothing lie had ever heard would lead him to be¬ 
hove that ether was distinctly preferable to chloroform.” Prof. Fraser 
is mi eminent teacher of materia incdicn, and lives in Edinburgh. AYith 
statistics now before the profession his position is astounding, but we can 
appreciate the point lie makes that tne use of ether, “ only now com¬ 
mencing to extend” in Great Britain, the near future may show a 
different footing of the figures. It is precisely in the lack of statistics 
upon this point that tho greatest disappointment is experienced in 
reading these papers. For some years ether has been gaining upon 
chloroform as an anaesthetic in that country, and it is there that a solu¬ 
tion of the problem of tho relative mortality of the two great anaesthetic 
agents is to he looked for. Here Kappeler looked for it. In his work 
published six years ago, ho pays a handsome tributo to the public insti¬ 
tutions of Great Britain, to tho publicity of their administration, to the 
enterprise and conscientiousness of its medical press, calls attention to 
the vast field there presented for observations of nmesthctics, indicates 
that to tlmt country wo must look for a solution of this yet unsolved 
problem. The solution lias not yet been furnished. 

Finally, ns to the relative danger of the two agents, ether and chloro¬ 
form, wo fail to find here a recognition of that one great point which 
should alone decide the question. That point is the irregularity of 
action of chloroform—the fact that it does not always act in the same 
subject in the same manner. To show that this is a fact we could quote 
nbundnnt testimony, both practical and theoretical, hut there is enough 
emanating from Great Britain alone. Clover recognized tho irregularity 
of action of this nmesthctic and abandoned it. Anstio indicated it. 
Richardson says that chloroform shows “ deviations of tho usual order 
in which the various functions of the nervous system aro affected.” But 
nowhere is this point more prominently slated than in the report of tho 
A most he tic Committee of the British Medical Association, and published 
ill its own journal. 1 Chloroform nets so differently upon tho snmo animal 
at different times, that this Committee is obliged to strain Inngungo and 
use a word which implies volition to express it—“ chloroform has some¬ 
times nil unexpected and capricious effect on the action of the heart 1 
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It is tliis fact tlint has justly banished chloroform from general use as an 
nmestlictio; by this fact alono can it bo explained that chloroform lias 
caused death under all circumstances, in spite of the most minute pre¬ 
cautions, and in the bands of the most skilful administrators, such ns 
g„ow, and Clover, and Kappeler. Yet this fact seems yet unrecognized 
bv tli’e profession of our sister country. . . „ . , 

With hesitation to accept ether, and a recognition of tho dangers 
of chloroform, ivo find no effort to escape tho dilemma by resorting to 
mixtures. They rcccivo very little mention. One speaker alono has 
lately used tho A. C. E. mixture—one part alcohol, two parts chloroform, 
tlirco parts ether, bv measure. All ho can say of it, is that lie has found 
it “ n very useful preparation.” Another gravely asks what is tho object 
of tho mixture, and another says tlint nil tho ether will cvnpornto and 
leave only chloroform “ in a ueclc I" Doubtless lie lias been nnsroported. 
Mr. Ilnily, of London, is in the habit of giving four parts of ether to one 
of chloroform “ in eye eases, and this did very well, too, ill cases of ovnri- 

of London as early ns 18G4; among tho formula} given was that of the 
A. C. E. mixture. Yet in tho land of their birth they arc scarcely recog¬ 
nized, It is impossible to frame an explanation. Mixtures pro diluted 
chloroform. All experiments with animals have shown the importance 
of keeping down tho percentage of chloroform vapor ill tho air, all in¬ 
halers lmvo been designed to insure this, and wo add that pn lminenso 
clinical cxpcricnco lias been gathered in favor of simple dilution. 1 loro 
is tho Vienna mixture, six parts of ether to two of chloroform, with more 
than 8000 administrations and no death; there is tho weight of Eill- 
roth’s authority in favor of three parts chloroform, ono part other, and 
one of alcohol; there is tho valuable cxpcricnco of Sir Spencer Wells, 
in favor of methylene, which is only diluted chloroform, t wenty yearn 
experience with the A C. E. mixture 1ms given to tho writer the firm 
assurance that this mixture is equally ns safe as ether, while it is inr 
more prompt in action and manageable during administration. 

From these papers it appears that there has not been m Great Britain 
any considerable experience with, and consequently that there is no just 
appreciation of tho vnluo of, the combined influence of morphia and 
airopia, ill modifying tho action of ansosthetics, and in warding off tlieir 
dangers. Tho practico of giving a preceding hypodermic injection ot 
these narcotics is resorted to by few, its advantages are questioned by 
some, and but faint praise is given it by any. One speaker deemsiff 
“advisable” where shock is anticipated, or where tho condition ot the 
patient demands it—tho particular condition not being stated. Another 
thought Hint “ the administration of morphia undoubtedly possessed some 
advantages, ns in avoiding shock; hut the resulting narcosis was often 
very prolonged, and might cause alarm,’ which may be true, but dope 
entirely on the amount of the dose. Prof. Fraser raised the question 
ns to whether tho administration of morphia and ntropm beforehand was 
really of practical value.” Mr. Cliienc alone follows this plan regularly, 
and 1ms done so ever since ho resumed the use of chloroform. Flo, 
however, expresses no strong convictions in its favor. o trust t ia i 
history of this important modification of tho amesthetic process is better 
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known in Europe tlmn is indicated here. Mr. Chieno’s “attention was 
directed to it by his house Burgeon/’ and, “ lie learned it from Prof. 
Fraser’s lecture.” Surely Nussbaum and Bernard, who, in 1863, almost 
simultaneously discovered it, deserved mention, and especially the latter, 
who, in 1875/ gave to the world tho experimental proof of tho benefits 
to be derived from it. Just across the channel, theses and treatises 
have appeared upon tho subject/ and ten years ago it was formally mb 
vocutcd in America/ 

When we examine this mode of practice theoretically, wo cannot but 
bo astonished at tho amount of favorablo evidence which immediately 
presents itself. Amesthetics produco death in various ways, tho most fre¬ 
quent of which is by depression of the circulatory or respiratory powers; 
one or both of these fail moro or less suddenly. Chloroform frequently 
causes death by u profound impression on the laryngeal and pulmonary, 
or on sensitive nerves, thus by rellex action, inhibiting the heart. Could 
we eliminate from tho action of chloroform depression of the heart’s 
action, and deleterious reflex influence, it would stand to-day without a 
rival ns an nnuisthctic. Tho only question remaining then is, whether 
we hnvo any drugs which will stimulate and sustain cardiac and respira¬ 
tory power and restrain reflex action. Tho question needs no answer. 
It is in every treatise on materia inedica. The power of atropia as a 
stimulator of the two great vital functions has been emphasized by Har¬ 
ley, and Bartholow, and Fothergill, while the soothing and shielding in¬ 
fluence of morphia against all irritations needs no mention. And now 
comes Lauder Briinton to add abundant testimony of the strongest 
character in support of this modification of the nmcsthetic process. 4 

It is curious to see Dr. Buxton coino right up to n recognition of tho 
necessity of something of this kind and then pass on without mention¬ 
ing it. Ho asks “ if we may not so administer our chloroform ns to obviate 
nil possible risk of reflex syncope through stimulation of tho vagal end¬ 
ings,” and gives no answer to the question. 

When it conies to clinical support, there is a great deal in favor of 
this mixed nmcstlicsia, besides that given in tho authorities mentioned, 
and we know of none adverse. Personal experience with it has been 
extensive enough and varied enough to impress the strongest convictions. 
Nor is it in a single direction that benefit is derived. First, there is the 
emotional disturbance quieted, and there hnvo undoubtedly been deaths 
purely emotional from dread of the nnrcsthctic, just ns thero were such 
deaths from dread of tho operation before amesthetics were known. 
Then there is the small quantity of nmcsthetic required to produce and to 
maintain surgical niucsthcsin. Again, there is tho greater quietude 
of the patient from the more profound effect. Bernard could tic tho 
lingual artery of tho dog, deep in the throat, under tho united effects of 
chloroform and narcotics, but could not do it with either alone. We 
have seen the method tried with the same amesthetic (A. C. E.), by tho 
same administrator, to tho same patient, and for the same operation, and 

1 Lemons snr les Auesthesi^ies, Carls. 

* I)e l'ancythcsie inixte, etc Car Vcrrlct-LHardlere, Tarls, 1878. llcohtrehrs sur Caned hosier hi- 
rurglcalo obtenu jar faction combinfo ilo lainondilnoit du chloroform. Car II. ilo llrlnou, Carls, 1878. 

* Tills Journal, April, 1870. 

* Charm tcology, Chi la., 1885. 

*' Ucliadouna and stramonium haro a ralher peculiar action, stimulating tho respiratory centre, and 
at tho wmo time api-earing t«» lessen tho excitability of the ends of tire vagi In tho lungs’’— l>. 2il 

“This drug [atmpiaj completely destroys tho Inhibitory action of tho vagus on tho heart”—p. 252. 

“Tlicso two classes [among them is atropia] agreo In destroying tho inhibitory |»wcr of tho vagus 
nerve.” 
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lmve been both surprised and pleased at the contrast. Over and over 
again we have seen patients go through ovariotomy without pulso or res¬ 
piration wavering, and Kichardson pointed out the marked rellex effect 
of thrusting a sponge into the peritoneal cavity. Over and oven again 
we have seen them pass through this operation without moving a muscle 
or uttering a sound. We have seen them strapped down to the table in 
I’ll gland. Then after the operation with this plan, hours arc spent in 
quiet slumber and the after-sickness of tho amesthesia is lessened, be¬ 
cause, as a general rule, it is in direct proportion to the quantity of tho 
anaesthetic absorbed. These advantages arc all independent of tiro ques¬ 
tion of danger, and that none of them hnvo attracted sufficient attention 
to cause notice is passing strange. Stranger still, nud a more striking 
proof of the entire want of appreciation of this method in Great Britain, 
13 the fact that it is not mentioned in the paper of Dr. Talfourd Jones, 
read at tho same meeting, on Hypodermic Medication. 1 h'orliial consid¬ 
eration is given in this paper to tho antagonism of medicines, and full 
recognition of tho powers of morphia and ntropia as cnrdiac and respira¬ 
tory stimulants, and yet their effect in counteracting tho depressing 
effect of chloroform on tho heart is not mentioned. 

In closing, we feel compelled to notice somo points of doctrine to 
which wo cannot give assent. They are all in Air. Chicnc’s paper. 'Ibis 
gentleman occupies a high position ns a teacher, and enjoys an enviable 
reputation as a surgeon. Yet these facts hut render the duty more im¬ 
perative of combnting doctrines which may mislead young practitioners 
and arc fraught with danger to tho patient. We will not oppose to any 
one of these mere theoretical disquisitions, hut present the irrefragable 
evidence of clinical experience. 

In his paper we rend, in regard to the administration of chloroform, 
“ No attention is to ho paid to the pulse; it is the last thing that stops.” 
In this ho follows his predecessor, Lister, who did not hesitate to sny 
that to consider the pulse tho most important symptom “ is a most scriouB 
mistake.’" Now, in reply to this, it is not necessary to go beyond tho 
first four cases of death, under chloroform, ns given by Snow.’ They 
were recognized ns deaths by paralysis of the heart by Dr. Sibson, and 
commented on ns such ns early as 1848. “ When tho stoppage of tho 
heart's action is duo to tho drug tho patient is dead,” says Air. Chiene. 
This is true. But how about those cases seen over and over again 
where tho heart’s action failed and tho patient was rescued? Dangerous 
symptoms, under muesthetics, as well deservo study nscases of death. 
Of twenty-ono cases of dangerous symptoms by Anstie, in sixteen a 
change in tho pulse is most prominently noted, and, with pallor, was the 
first symptom observed. 1 In every work upon chloroform ever pub¬ 
lished, death beginning at the heart, has been mndo prominent under 
the various terms of “ shock,” “ syncope,” and “sideration, and clinical 
experience has furnished so many examples of this inode of death that 
it has been held by many to ho typical of and peculiar to chloroform, 
and death by respiratory paralysis has been completely overshadowed. 
Yet wo are told that it is a matter of no importance to watch tho pulso I 
Again, Air. Chiene lias somo excellent remarks upon administration ; 
that tho administrator “ must uso his brains” is well put. But ho says, 


‘ Ilrltlsli Mod. Journ., Sold. 20, 1833. 
* Ou Aiift-'dlieticj, London. 
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* Srtiisom, on Chloroform, pp. 87-89, 
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“ it is ft mutter of no importance how much is poured on tho towel, except 
ns ft nmtter of economy!” There is no more dangerous doctrine connected 
with tho giviug of chloroform than this. It is not necessary to go over 
again deaths from rcllex action by powerful impressions on tho laryn¬ 
geal and bronchial nerves. Nor need wo again refer to the report of 
tho Grant Scientific Committee, and the observations of the sudden 
retardation of the heart’s action upon every fresh application of chloro¬ 
form to tho sponge. But, clinically, wlmt will Mr. Chieno do with 
Case II. of Snow’s list? Ono such ense is enough to settlo tho question; 
but of 133 fatal cases, 8 died immediately upon adding a new supply 
of chloroform to the sponge or apparatus! 1 Tho clinical evidence is 
overwhelming. 

Wo read further of “stoppage of tho respiration and heart’s action, 
directly due to a poisoning vy an overdose of the drug.” Again Mr. 
Chiene is true to the doctrines of the Edinburgh school, and continues 
an error which, in tho expressive language of Kappelcr,’ runs like a 
scarlet thread through British nurcsthctic literature. “Chloroform is 
a cumulative poison, ^rr. Chieno says. How has it been shown? Of 
the fatal cases, fifty per cent, have died before the stage of surgical mires- 
thesia was reached. 1 In other words, when a patient is " ofi',” under 
chloroform, one-half whatever danger therd may bo in tho process is 
passed. Again, of Snow’s fifty fatal cases, nine died within a minute 
after commencing to inhale, and four of these within a few seconds. 
These immense clinical facts must be disposed of by any one who main¬ 
tains that chloroform is “cumulative,” or kills only by overdose. 

But there is another important aspect of this doctrine, a direct corol¬ 
lary of the premise. It throws the blame of every fatal accident most 
unjustly upon the administrator. This is plainly taught bv Lister: 
chloroform “is deadly when mismanaged; is free from danger if properly 
used.” 1 The proposition is monstrous. Deaths from maladministration 
there have been; they arc easily recognized ; but those who accept and 
maintain tho proposition that all dcatlis are from “ cumulative” effect, 
or overdose, mid consequently from want of skill, or care in administra¬ 
tion, must also accept tho proposition that Simpson and Snow, and 
Clover and others, or the best administrators tho world ever saw, killed 
their patients by malpractice. 

The query will doubtless arise, how it is that, with so £ioss a viola¬ 
tion of what we believe to be an essential point in the administration of 
chloroform—its slow and gradual introduction—tho mortality docs not 
illustrnto it? To this muy be adduced the very imperfect extent to 
which the experience of any individual can form a basis for the calcula¬ 
tion of mortality. The figures seem “capricious!” Thus, Mr. Clover 
lmd 5000 cases without accident, and then two dcatlis closo together. 
One hospital in England had ono death in about five hundred administra¬ 
tions. Nussbaum hns given it forty thousand times without a fatal result. 
Second, we find herein an additional argument in favor of mixed nnas- 
thesin. Since Mr. Chiene has resumed chloroform, ho precedes tho 
administration by a hypodermic injection of morphia and ntropin. It 
is the influence of these narcotics in sustaining the respiration and circula¬ 
tion, in benumbing reflex sensibility, in harmonizing notions of tho 

* Sco Lalleinand and Perrin, Cases 11, 12, 16,18, 20, 35, 40, 47, fA 
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Iicrvous system thrown into discord ns ameathcsia is produced, winch 
enables tho patient to pass safoly through even tho dangers of maladmin¬ 
istration. And wo do not feel at all certain that if the more extended 
use of ether should show any considerable increase of mortality, that 
the amrathetic of tho future will not bo chloroform with a preliminary 
injection of narcotics. J- R ’ 


MltTIO-CHEMISTRY OF RoISONH, INCLUDING TllEIR PHYSIOLOGICAL, PATH¬ 
OLOGICAL, and Legal Relations; with an Aitf-ndix on the Detec¬ 
tion and Miciioscoi'io Discihmination of Rlood. Adopted to tho uso 
of tho Medical Jurist, Physician, and General Chemist. By Theodore 
G. Wormley, M.D., I'li.D., LL.D., Professor of Chemistry and Toxicology 
in tho Medical Department of tho University of Pennsylvania. Second 
edition. 8vo. pp. 784. Philadelphia: J. It. Lipplncott Company, 1885. 

The second edition of Professor Wormlcy’s well-known trentise con¬ 
tains some valuable additions, but tho scope and design remain un¬ 
changed. Tho most important of the additions, wo nro told in tho 
preface, consist of illustrative cases, new tests and methods, and on 
appendix on tho discrimination of blood. Numberless other improve¬ 
ments are, however, to bo found in the text. . 

It may ho said at once that tho book is invaluable, nnd, indeed, abso¬ 
lutely essential to overy toxicologist. It is no mere rechauffe of the 
labors of others, but is crowded with records of the personal work of tho 
author, work which was much wonted, which required great patience ns 
well ns skill for its execution, nnd for which evory scientific man must 
feel grateful. So great indeed is tho vnluo of the book, tlmt tho reviewer 
feels tempted to speak only of its merits nnd to ignore its dofects. But 
it is necessary to say that it is very incomplete. It should havo been 
smaller, or much larger, and in either case its practical utility would 
have been enhanced. Tho author might have confined himself to tho 
subjects indicated by his title, and given us, with his admirable micro¬ 
scopic drawings, a complete nccount of tho uses of tho microscope in 
toxicology, and of limits of dolicocy in chemical tests. Or,-conferring a 
still greater boon, lie might, as he evidently could, have made the book 
a complete manual of toxicology. As it is, tho deficiencies nro as obvious 
ns its merits. Many poisons of great importance are omitted altogether, 
and many details with regard to other poisons which should appear in a 
complete treatise are absent. On tho other hand, space might have been 
Bftvcd by the curtailment of purely chemical descriptions found 111 overy 
text-hook ) as, for instance, in the pages devoted to tho chemical prop¬ 
erties of sulphuric acid and phosphorus. Among the omissions, wo find 
poisons ns important as the unrium and chromium compounds, carbolic 
. acid, nitro-benzeno, chloral, colchicum, cantharides, ergot, savin, and 
croton, not to apeak of the paraffins and ternines. In regard to several 
of theso poisons, Professor >Vonnley’s careful observations would havo 
been very useful. 

The introductory section of the book deals, as usual, with definitions, 
classifications, sources of evidence, general methods, nnd tho like. It 
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